40°26′42″N and between 39°0′24″E and 39°8′23″E, within the boundaries of Gümüşhane Province in the north of Turkey. The park has a surface area of 5859 ha, formed during volcanic activities at different geologic times. There are four types of soil (bare rocks, debris, high mountain meadow, and noncalcareous brown soil) in the field. The climate of the region is semiarid and moist. In terms of average temperature values of the area, while it is -3 °C at 3000 m a.s.l., at 2600-3000 m a.s.l. it is between 0 and 1 °C. In the lower parts (2100 m), the mean temperature is 4 °C higher (Doğa Koruma ve Milli Parklar Genel Müdürlüğü, 2013) .
Artabel Lakes Nature Park includes terrestrial and aquatic ecosystems with rich biodiversity, so it has an important place among protected areas in Turkey. In the area, there are endemic taxa listed by the International Nature Conservation Union (IUCN) and Bern Convention Annexes I, II, and III (Doğa Koruma ve Milli Parklar Genel Müdürlüğü, 2013) .
The area includes three stream basins. These are the Gümüştuğ Stream basin (Kara and Beş Lakes), Artabel Stream basin (Artabel Lakes), and Kongel Stream basin (Yıldız and Acembol Lakes). The total basin area is approximately 58.2 km 2 and comprises 5 different lake sites, including Artabel Lakes (ARL), Acembol Lakes (ACL), Beş Lakes (BL), Kara Lakes (KL), and Yıldız Lakes (YL). There are 23 lakes, which belong to Artabel Lakes (6), Acembol Lakes (3), Beş Lakes (5), Kara Lakes (6), and Yıldız Lakes (3). Some of the differently sized lakes are linked to each other or are independent (Doğa Koruma ve Milli Parklar Genel Müdürlüğü, 2013) . There is also an unnamed lake (İsimsiz Lake: IL) and a small pond (Yıldız Lakes Pond: YLP).
Sampling and laboratory studies
Within the scope of this research, the lakes in the Artabel Lakes Nature Park were visited at two different times. The first visit took place on 15 August 2013. Algal and water samples were taken from Artabel (ARL) and Beş (BL) lakes. The second visit was made on 13 August 2016 and samples were taken from Acembol (ACL) and Yıldız (YL) lakes, İsimsiz Lake (IL), and Yıldız Lakes Pond (YLP). Kara Lakes could not be visited because the terrain conditions were difficult. Also, there was no water in the BL5 lake, so algal and water samples could not be taken. In total, 43 epipelic, epilithic, and epiphytic algal samples were taken from 17 lakes and a pond. Epipelic samples were collected by means of a glass tube from the sediment surface at all water bodies, except lake BL2. Epilithic samples were taken from ARL1, ARL2, BL2, ACL1, ACL2, ACL3, and IL lakes. Randomly chosen stones were scraped with a toothbrush and then washed into plastic bottles. For epiphytic samples, mosses (Hygrohypnum luridum (Hedw.) Jenn.) and filamentous algae (Microspora sp.) were taken from ARL1, ARL3, YL1, YL2, YL3, ACL2, ACL3, and IL lakes and YLP pond. All samples were fixed in a solution of 4% formaldehyde (Round, 1953; Sládečková, 1962) . In addition, water temperature, pH, dissolved oxygen, total dissolved substance, and electrical conductivity were measured in the field using Orion4Star and YSI 55 portable measuring instruments at each sampling station. In the laboratory, samples were examined in temporary slides and under a Leica DM 2500 model light microscope. Algae were photographed with the Leica DFC 290 camera attached to the microscope.
Algal species were identified according to Prescott (1962) , John et al. (2003) , Komárek and Anagnostidis (2005) , Hindák (2008) , Park (2012) , Komárek (2013) , Kim (2013) , and Vitonytė and Kasperovičienė (2015) . To determine new species in the algal flora of Turkey, all of the taxa were checked against the freshwater algae checklist of Turkey (Aysel, 2005) and the database of algae of Turkey (Gönülol, 2018) . The current status of the nomenclature of all the taxa was checked via the Algaebase web site (Guiry and Guiry, 2018) .
The frequencies of algal taxa were determined according to the following scale, based on the number of lakes studied in the Artabel Lakes Natural Park. Very rare (VR): taxa recorded in 1%-20% of investigated lakes; rare (R): taxa recorded in 21%-40% of investigated lakes; common (C): taxa recorded in 41%-60% of investigated lakes; frequent (F): taxa recorded in 61%-80% of investigated lakes; very frequent (VF): taxa recorded in 81%-100% of investigated lakes (Kocataş, 1992) .
Results and discussion
The results of physical and chemical parameters of the investigated lakes are given in the Table. A total of 6 newly recorded algal species that belong to the Cyanobacteria (3) and Chlorophyta (3) divisions were identified from epipelic, epilithic, and epiphytic samples.
Phylum: Cyanobacteria Class: Cyanophyceae Subclass: Oscillatoriophycidae Order: Oscillatoriales Family: Gomontiellaceae Genus: Katagnymene Katagnymene accurata Geitler (Figure 2a ) Komárek and Anagnostidis, 2005, p. 565, fig. 846. Hindák, 2008, fig. 410 . Description: Filament is solitary and free-floating. The length of the filament is 34.26 µm and width is 9.22 µm. Filament is slightly bow-like. The mother filament is divided into two daughter segments in the middle part. Envelope is mucilaginous, fine, and diffluent. Sheath is firm, thin, thickened at the ends, and always closed. Trichome is bright blue-green, slightly constricted at the granulated crosswalls, and slightly attenuated at the ends. Cells are discoid and shorter than wide. Apical cells are convex, rounded, nearly hemispherical, and without thickened outer cell wall.
Ecology: This is a freshwater species (Guiry and Guiry, 2018) . This species is found in peaty and mire waters. It is metaphytic or solitary among other algae (Komárek and Anagnostidis, 2005) . Hindák (2008) stated that this species is found in the littoral of slightly acidic mountain waters. Our findings support Hindák (2008) , because Katagnymene accurata was found in the epipelic samples in Lake ARL2 with abundance very rare (VR). Lake ARL2 is located at an altitude of 2763 m and the pH value of the lake water is 6.40.
Distribution: Europe (the Netherlands), Australia and New Zealand (Queensland) (Guiry and Guiry, 2018) .
Family: Oscillatoriaceae
Genus: Phormidium Phormidium stagninum Anagnostidis (Figure 2b ) Komárek and Anagnostidis, 2005, p. 456, 616, figs. 667, 936. Park, 2012, p. 98, figs. 55 (A, B) , 56 (A-C). Vitonytė and Kasperovičienė, 2015, p. 108 Description: Filament is curved and 8.35 µm wide. Sheath is distinct, firm, thick, colorless, lamellated, and opened at the ends. Trichome is not constricted at crosswalls and not attenuated at the ends. It is 7 µm wide. Cells are slightly shorter than wide. The apical cell is widely rounded and without thickened outer cell wall.
Ecology: This is a marine and freshwater species (Guiry and Guiry, 2018) . This species was originally described in cold freshwaters in Europe. It is usually epiphytic. It was also found in mineral and salt waters and tropical regions (Komárek and Anagnostidis, 2005) . It was observed in the epiphytic samples in Lake YL2 with abundance very rare (VR). Lake YL2 is located at an altitude of 2980 m and the pH value of the lake water is 6.89.
Distribution: (as Lyngbya stagnina Kützing) Europe (Czech Republic, Romania, Spain), North America (Northwest Territories), Southwest Asia (India), Asia (Korea), Australia and New Zealand (Victoria); (as Phormidium stagninum Anagnostidis) Europe (Czech Republic, Lithuania, Romania), Asia (Tajikistan) (Guiry and Guiry, 2018 Ecology: This is a freshwater species (Guiry and Guiry, 2018) . This species occurs in clean stagnant or flowing waters. It is actually a tropical species, but it was also found in southern Europe (Komárek, 2013) . Prescott (1962) pointed out that Scytonema coactile has been collected in Sphagnum bogs and soft water lakes. In this study, it was found in the epipelic samples of Lake ARL2 with abundance very rare (VR). Lake ARL2 is located at an altitude of 2763 m and the pH value of the lake water is 6.40.
Distribution:
North America (Arkansas, Great Lakes, Quebec), South America (Brazil), Southwest Asia (Bangladesh, India, Iraq), Asia (China, Russia (Far East)), Australia and New Zealand (New Zealand), Pacific Islands (Hawaiian Islands) (Guiry and Guiry, 2018) .
Phylum: Chlorophyta Subphylum: Chlorophytina Class: Chlorophyceae Order: Chlamydomonadales Family: Chlamydomonadaceae Genus: Chlamydomonas Chlamydomonas pertusa Chodat (Figure 3a ) John et al., 2003, p. 309, pl. 77, fig. P . Description: Cell is ellipsoidal in shape, 15 µm wide and 24 µm long, and has a small rounded papilla. Chloroplast is parietal and dense. Eyespot is median.
Ecology: This is a freshwater species (Guiry and Guiry, 2018) . John et al. (2003) reported that Chlamydomonas pertusa is cosmopolitan and an occasional member of the river plankton. In this study, it was identified in the epiphytic samples in Lake YL3 with abundance very rare (VR). Lake YL3 is located at an altitude of 2980 m and the pH value of the lake water is 7.01. Distribution: Europe (Britain, Georgia, Germany, the Netherlands, Romania, Slovakia, Spain, Sweden), Southwest Asia (India), Asia (China, Taiwan, Tajikistan) (Guiry and Guiry, 2018) .
Order: Sphaeropleales Family: Radiococcaceae Genus: Coenochloris Coenochloris pyrenoidosa Korshikov (Figure 3b ) Kim, 2013, p. 60, figs. 46 A-F. Heterotypic synonym: Coenochloris hindakii Komárek 1979 Description: The colony is spherical and consists of 8 cells in a mucilaginous envelope. Cells are spherically shaped. The diameter of the cells is 8.88-9.45 µm, colony is 40.5 µm in diameter.
Ecology: This is a freshwater species (Guiry and Guiry, 2018) . This species is common throughout the world as plankton in environments such as ponds, eutrophic lakes, occasionally oligotrophic lakes, slowly flowing rivers, and swamps (Kim, 2013) . It was found in the epiphytic samples in Lake ACL3 with abundance very rare (VR). Lake ACL3 is located at an altitude of 2711 m and the pH value of the lake water is 7.52.
Distribution: (as Coenochloris pyrenoidosa Korshikov) Europe (Black Sea, France, Germany, the Netherlands, Romania, Slovakia, Spain), South America (Argentina), Asia (Russia (Far East), Taiwan, Tajikistan), Australia and New Zealand (Northern Territory); (as Coenochloris hindakii Komárek) Europe (France, the Netherlands, Slovakia, Spain), South America (Brazil) (Guiry and Guiry, 2018) .
Genus: Coenocystis Coenocystis tapasteana Komárek (Figure 3c ) Kim, 2013, p. 92, figs . A-C Description: Colony consists of 4 cell groups. They are surrounded by a colorless, mainly clearly limited, irregular mucilaginous envelope. Cells are broadly ovoid and slightly asymmetrical. There is a thin gelatinous layer around the cells. Chloroplast is cup-shaped and has a pyrenoid. Cells are 6.75 µm in diameter.
Ecology: This is a freshwater species (Guiry and Guiry, 2018) . According to Kim (2013) this species is widespread throughout the world as plankton in eutrophic lakes, ponds, slowly flowing rivers, and swamps. Coenocystis tapasteana was found in the epiphytic samples in Lake YL3 with abundance very rare (VR). Lake YL3 is located at an altitude of 2980 m and the pH value of the lake water is 7.01.
Distribution: Europe (Spain) (Guiry and Guiry, 2018) .
Consequently, in recent years, floristic studies about freshwater algae are of great interest because they supply scientific data for biogeography and biodiversity models. They also constitute the source of ecological data used in biomonitoring studies of aquatic ecosystems (Padisak et al., 2016) .
All species were found in the benthic habitats of the lakes and the pond. Most them (4 species) were observed from epiphytic habitats, while two species were epipelic. The frequency of the species is very rare. According to the literature, two species (Coenochloris pyrenoidosa, Coenocystis tapasteana) are characteristic of plankton habitats (Kim, 2013) . In this study, these species were observed in the epiphytic samples (water moss and macroalgae). In particular, the surface of Lake ACL3 is covered by Microspora sp. Considering this situation, it is possible to say that planktonic algae are mixed with epiphytic samples.
From a biodiversity point of view, this study confirms the presence of a remarkable algal species diversity in Artabel Lakes Nature Park. The present work also showed that further detailed studies about the algal flora of the high mountain lakes should be carried out.
